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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ceramic 
electronic component having the low dielectric constant 
of a ceramic sintered body and excellent impedance 
properties in a GHz zone and capable of obtaining high 
impedance properties in a wide frequency range, and its 
manufacturing method. 

SOLUTION: A compounded ceramic raw material with a 
ceramic raw material, a binder, and a burnt material that 
is spherical or granular in shape and has adhesive 
properties to the binder compounded is used to form a 
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molded body having a sfructure with an electrode arranged inside. This molded body is 
calcined to form a ceramic sintered body including holes of 35 to 80 vol%. After that, the 
ceramic sintered body is filled with a resin or glass, thereby reducing a dielectric constant to 
inhibit the occurrence of suspension capacity without causing a reduction in strength of the 
ceramic sintered body. 
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(57) [Abstract] 

[Technical problem] The dielectric constant of a ceramic sintered 
compact is low, it excels in the impedance characteristic in a GHz band, 
and the ceramic electronic parts which can obtain a high impedance 
characteristic in a large frequency range, and its manufacture approach 

are offered. 

[Means for Solution] A ceramic raw material, a binder, and spherical or 
the combination ceramic raw material which blended the destruction-by- 
fire material which has an adhesive property over a binder by the shape 
of a particulate matter is used. After forming the Plastic solid which 
has the structure where the electrode was arranged in the interior and 
forming the ceramic sintered compact which includes a 35 - 80vol% hole 
by calcinating this Plastic solid, by making a ceramic sintered compact 
fill up with resin or glass Without causing the fall of a ceramic 
sintered compact on the strength, a dielectric constant is reduced and 
generating of stray capacity is controlled. 
[Selection Fig. ] drawing 6 
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CLAIMS 



[Claim(s) ] 
[Claim 1] 

The ceramic sintered compact which includes a hole at a 35 - 80vol% rate, 
The electrode arranged in the interior of said ceramic sintered compact, 
It **** and said hole of said ceramic sintered compact is filled up with 
resin or glass. 

Ceramic electronic parts by which it is characterized. 



That said ceramic sintered compact is as spherical as a ceramic raw 
material and a binder, or ceramic electronic parts according to claim 1 
characterized by forming a 35 - 80vol% hole by calcinating the Plastic 
solid of the combination ceramic raw material which comes to blend the 
destruction-by-fire material which has an adhesive property over said 
binder by the shape of a particulate matter. 



Ceramic electronic parts according to claim 1 or 2 characterized by 



[Claim 2] 



[Claim 3] 



including the hole further in the resin with which said hole was filled 
up, or glass. 
[Claim 4] 

Ceramic electronic parts according to claim 1 to 3 characterized by the 
ceramic which constitutes said ceramic sintered compact being a 
magnetic-substance ceramic. 
[Claim 5] 

Said ceramic electronic parts are ceramic electronic parts according to 
claim 1 to 4 characterized by being LC compound electronic parts which 
combined an inductor, the inductor section, and the capacitor section, 
LR compound electronic parts which combined the inductor section and 
resistance, or the LCR compound electronic parts which combined the 
inductor section, the capacitor section, and resistance. 
[Claim 6] 

Ceramic electronic parts according to claim 1 to 5 characterized by 
being the laminating ceramic electronic parts which have the laminated 
structure which allotted the electrode layer among two or more ceramic 
layers. 
[Claim 7] 

Ceramic electronic parts according to claim 1 to 6 characterized by the 
pitch diameter of said hole being 5-20 micrometers. 
[Claim 8] 

Ceramic electronic parts according to claim 1 to 7 characterized by 
covering the front face of said ceramic sintered compact with said resin 
or glass. 
[Claim 9] 

It is the manufacture approach of ceramic electronic parts of having the 
structure where the electrode was arranged in the interior of a ceramic 
sintered compact, 

A ceramic raw material, a binder, and spherical or the process which 
forms the Plastic solid with which the electrode was arranged in the 
interior by the shape of a particulate matter using the combination 
ceramic raw material which blended the destruction-by-fire material 
which has an adhesive property over said binder, 
The process which forms the ceramic sintered compact with which the 
electrode was arranged in the interior by calcinating said Plastic solid, 
including a 35 - 80vol% hole, 

The process which makes said hole of said ceramic sintered compact fill 
up with resin or glass 

The manufacture approach of the ceramic electronic parts characterized 
by providing. 



[Claim 10] 

The manufacture approach of the ceramic electronic parts according to 
claim 9 characterized by being that to which said destruction-by-fire 
material uses as a principal component at least one sort chosen from the 
group which consists of bridge formation polystyrene, a bridge formation 
polyraethyl methacrylate, bridge formation polymethacrylic acid butyl, 
bridge formation polymethacrylic acid ester, and bridge formation 
polyacrylic ester. 
[Claim 11] 

In the process which makes said hole of said ceramic sintered compact 
fill up with resin or glass, 

After filling up said hole with resin or glass as said resin or glass 
using the resin or glass which blended the solvent or the diluent, a 
hole is further formed into resin or glass by volatilizing said solvent 
or diluent. 

The manufacture approach of the ceramic electronic parts according to 
claim 9 or 10 by which it is characterized. 
[Claim 12] 

In the process which makes said hole of said ceramic sintered compact 
fill up with resin or glass By carrying out elution of some of resin or 
glass with a solvent, and removing, after filling up said hole with this 
resin or glass as said resin or glass using the resin or glass to which 
elution of the part can be carried out with a solvent The manufacture 
approach of the ceramic electronic parts according to claim 9 to 11 
characterized by forming a hole further into said resin or glass. 
[Claim 13] 

The manufacture approach of the ceramic electronic parts according to 
claim 9 to 12 characterized by using a magnetic-substance ceramic raw 
material as said ceramic raw material. 
[Claim 14] 

The manufacture approach of the ceramic electronic parts according to 
claim 9 to 13 characterized by being what used in order to manufacture 
LC compound electronic parts which combined an inductor, the inductor 
section, and the capacitor section, LR compound electronic parts which 
combined the inductor section and resistance, or the LCR compound 
electronic parts which combined the inductor section, the capacitor 
section, and resistance. 
[Claim 15] 

The manufacture approach of the ceramic electronic parts according to 
claim 9 to 14 characterized by producing by carrying out two or more 
laminatings of the ceramic green sheet which forms an electrode layer on 



the ceramic green sheet which consists said Plastic solid of said 
combination ceramic raw material, and has an electrode layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

About ceramic electronic parts and its manufacture approach, in detail, 
the invention in this application is excellent in the impedance 
characteristic in high frequency bands, such as a GHz band, and relates 
to ceramic electronic parts and its manufacture approaches, such as an 
inductor which can obtain a high impedance in a large frequency range. 
[0002] 

[Description of the Prior Art] 

In recent years, RF-ization of electronic equipment progresses and that 
to which an inductor, LC composite part, LR composite part, LCR 
composite part, etc. can respond to the RF of a GHz band is called for. 
[0003] 

However, in the inductor for high frequency bands, the stray capacity 
generated in a coil and parallel influences the impedance greatly, and 
has effect to an impedance with especially big 1/lOOpF-l / minute stray 
capacity of about lOpF with a GHz band on it. Therefore, when stray 
capacity tends to be made small and it is going to secure a desired 
property, it is necessary to lower the dielectric constants epsilon, 
such as a ferrite used as the magnetic substance. However, since a 
ferrite is structural, it is difficult to lower the dielectric constant 
epsilon of the ferrite itself to 13 to 14 or less as a matter of fact. 
[0004] 



If it is going to lower a dielectric constant epsilon under such 
circumstances, how to blend an ingredient with the low dielectric 
constant of resin, glass, etc. with the magnetic substance can be 
considered, but in the composite magnetic material which blended with 
the magnetic substance the resin which is non-magnetic material, glass, 
etc., since a magnetic-substance particle will be covered with non- 
magnetic-material ingredients, such as resin and glass, and a magnetic 
path will be divided, there is a trouble that permeability will become 
extremely low. 
[0005] 

Moreover, the foaming ferrite sintered compact which made the void 
content 20 - 70% is known in recent years as a ferrite ingredient with a 
low dielectric constant used for a wave absorber etc. (for example, 
patent reference 1 reference). Since this ferrite sintered compact 
includes the hole at a high rate, its dielectric constant is low, and 
since the magnetic path is continuing, it has the description of not 
changing an electromagnetic property sharply discontinuously. That is, 
since each ferrite particles are magnetically combined even if, as for 
this foaming ferrite sintered compact, a void content becomes high, 
fluctuation of the frequency dispersion property of ferrite complex 
permeability which is seen in the case of the mixed ferrite of ferrite 
powder and an insulating material has the description of being few. 
[0006] 

Moreover, it has the internal electrode formed in the interior of a 
ceramic and a ceramic as electronic parts using the ceramic which made 
the hole contain, and the ceramic electronic parts which made the 
ceramic contain a hole (pore) with a diameter of 1-3 micrometers at a 
rate of 3 - 30 volume % are proposed (for example, patent reference 2 
reference). 
[0007] 

since 3-30 volume % appears in a ceramic comparatively and he is 
trying for these ceramic electronic parts to make it contain pore with a 
diameter of 1-3 micrometers, they have the description of becoming 
possible to lower the dielectric constant of a ceramic and becoming 
possible to raise an impedance characteristic so much. 
[0008] 

[Patent reference l] 
JP, 55-526300, A 
[Patent reference 2] 
JP, 11-67575, A 
[0009] 



# 

[Problem(s) to be Solved by the Invention] 

However, in the foaming ferrite sintered compact of the patent reference 
1, since the mechanical strength of a Plastic solid will fall if it is 
going to make a void content high, the way things stand, there is a 
trouble that it is difficult to secure required anti-chip box 
reinforcement as an electronic-parts ingredient. 
[0010] 

Moreover, in the ceramic electronic parts of the patent reference 2, 
since the content rate of pore is made into the range of 3 - 30 volume % 
in consideration of the anti-chip box reinforcement of a ceramic element 
assembly falling if the content rate of pore exceeds 30 volume %, the 
actual condition cannot necessarily fill the demand to the ceramic 
electronic parts which the range of reduction of specific inductive 
capacity was restrained, and were equipped with the still higher 
property in recent years fully. 
[0011] 

Moreover, since moisture tends to enter the hole included in a ceramic 
and water absorption becomes high, there is a trouble that dependability 
falls in the ceramic electronic parts of the patent reference 2. 
[0012] 

The invention in this application solves the above-mentioned trouble, 
and its dielectric constant is low and it aims at offering ceramic 
electronic parts equipped with the ceramic sintered compact of high 
intensity, and its manufacture approach. 

[0013] 

[Means for Solving the Problem] 

In order to attain the above-mentioned purpose, they are the ceramic 
electronic parts of the invention in this application (claim 1), 
The ceramic sintered compact which includes a hole at a 35 - 80vol% rate, 
The electrode arranged in the interior of said ceramic sintered compact. 
It **** and said hole of said ceramic sintered compact is filled up with 
resin or glass. 

It is considering as the description. 
[0014] 

It becomes possible to reduce the dielectric constant, without according 
to the ceramic electronic parts of the invention in this application 
(claim 1), causing the fall of a ceramic sintered compact on the 
strength, since the hole of a ceramic sintered compact is filled up with 
resin or glass while a ceramic sintered compact includes a hole at a 35 
- 80vol% rate. 
[0015] 



Namely, it sets to the. ceramic electronic parts of the invention in this 
application (claim l) . By including a hole in a ceramic sintered compact 
at a 35 - 80vol% rate Without securing the continuity of the ceramic 
grain in a ceramic sintered compact, and reducing the various electrical 
properties of a ceramic sintered compact Since said hole of a ceramic 
sintered compact is filled up with resin or glass while becoming 
possible to reduce the dielectric constant of a ceramic sintered compact 
sharply It becomes possible to secure the reinforcement of a ceramic 
sintered compact, and it becomes possible to excel in various kinds of 
electrical properties, and to obtain ceramic electronic parts with high 
dependability with a large mechanical strength. 
[0016] 

In addition, paying attention to being weak to tensile stress, although 
ceramic ingredients, such as a ferrite, are strong to compressive stress, 
even if the invention in this application is a minute amount According 
to the invention in this application, using the ability to reinforce 
tension proof stress by making it filled up with resin or glass in a 
hole It becomes possible to lower especially a dielectric constant to 
six or less, without becoming possible to raise a void content even to 
80%, and causing degradation of an electrical property, securing bigger 
mechanical strengths (anti-chip box reinforcement etc. ) than what made 
the conventional void content 30vol(s)%. 
[0017] 

Moreover, in the ceramic electronic parts of the invention in this 
application, when a ceramic sintered compact is a magnetic-substance 
ceramic, since he is trying to include a hole in a ceramic sintered 
compact, some permeability of the magnetic substance also falls. However, 
since the continuous magnetic path is formed in the magnetic-substance 
ceramic, it becomes possible to maintain the property of the 
permeability which the magnetic substance has (that is, the cross point 
frequency from which rau' and mu" become the same value hardly changes). 
[0018] 

Moreover, the volume fraction (void content) of a hole needs to carry 
out to more than 35vol% from the standpoint which the dielectric 
constant of a ceramic sintered compact is fully reduced, and secures a 
desired property. Moreover, if a void content exceeds 80vol(s)%, since 
the reinforcement after baking will fall and restoration by approaches, 
such as subsequent resin and glass sinking-in processing, will become 
difficult, to consider as less than [ 80vol% ] is required. 
In addition, in the invention in this application, it is desirable to 
make a void content into the range of 40 - 50vol%. 



# 



In addition, since the function in which the resin or glass with which 
it filled up in the hole compensates the reinforcement of a ceramic 
sintered compact is achieved, processing is possible, if there is 
especially no problem, the diameter of a hole is 5-20 micrometers and 
the void content of a ceramic sintered compact is the range to 80vol(s)%, 
even if some reinforcement of the ceramic sintered compact after hole 
formation is weak. 
[0019] 

Moreover, the ceramic electronic parts of claim 2 are characterized by 
that said ceramic sintered compact is as spherical as a ceramic raw 
material and a binder, or forming a 35 - 80vol% hole by calcinating the 
Plastic solid of the combination ceramic raw material which comes to 
blend the destruction-by-fire material which has an adhesive property 
over a binder by the shape of a particulate matter. 
[0020] 

A ceramic sintered compact the ceramic electronic parts of claim 2 A 
ceramic raw material, It is formed [ calcinate / spherical or / a binder 
and / the Plastic solid of the combination ceramic raw material which 
blended the destruction-by-fire material which has an adhesive property 
over a binder by the shape of a particulate matter ]. From containing 
the with an extent [ 35 - 80vol% of ] which does not divide a magnetic 
path hole, when especially a ceramic sintered compact is a magnetic- 
substance ceramic It has desired magnetic property, and there can be 
little generating of stray capacity and ceramic electronic parts with 
the high dependability equipped with the desired property can be offered 
now. 
[0021] 

Moreover, the ceramic electronic parts of claim 3 are characterized by 
including a hole further in the resin with which said hole was filled up, 
or glass. 

[0022] 

reducing the dielectric constant of a ceramic sintered compact further 
by including a hole further into the resin with which said hole was 
filled up, or glass — possible ~ becoming ~ the invention in this 
application ~ further ~ efficiency ~ oh, it can close. 
[0023] 

Moreover, the ceramic electronic parts of claim 4 are characterized by 
the ceramic which constitutes said ceramic sintered compact being a 
magnetic-substance ceramic. 
[0024] 

Without causing the fall of the mechanical reinforcement of a ceramic 



# 

sintered compact by applying the invention in this application in such a 
case, although a magnetic-substance ceramic is used as a ceramic raw 
material which constitutes a ceramic sintered compact when manufacturing 
an inductor etc. , it becomes possible to reduce a dielectric constant 
and to control generating of stray capacity, and it becomes possible to 
offer ceramic electronic parts with the high dependability equipped with 
the desired property (inductor etc.). 
[0025] 

Moreover, the ceramic electronic parts of claim 5 are characterized by 
being LC compound electronic parts which combined an inductor, the 
inductor section, and the capacitor section, LR compound electronic 
parts which combined the inductor section and resistance, or the LCR 
compound electronic parts which combined the inductor section, the 
capacitor section, and resistance. 
[0026] 

That is, the invention in this application can be applied to various 
ceramic electronic parts, such as an inductor, LC compound electronic 
parts, LR compound electronic parts, or LCR compound electronic parts, 
and it becomes possible to offer the electronic parts with which the 
reinforcement of a ceramic sintered compact was large with electronic 
parts and generating of stray capacity was equipped with few desired 
properties. 
[0027] 

Moreover, the ceramic electronic parts of claim 6 are characterized by 
being the laminating ceramic electronic parts which have the laminated 
structure which allotted the electrode layer among two or more ceramic 
layers. 
[0028] 

That is, it is possible to apply suitable for the laminating ceramic 
electronic parts with which the invention in this application has the 
laminated structure which allotted the electrode layer among two or more 
ceramic layers, and the anti-chip box reinforcement of a ceramic 
sintered compact etc. tends to become a problem, and it enables a 
mechanical strength to come to carry out the laminating of the ceramic 
layer with a low dielectric constant, and to offer large and reliable 
laminating ceramic electronic parts by applying the invention in this 
application. 
[0029] 

Moreover, the ceramic electronic parts of claim 7 are characterized by 

the pitch diameter of said hole being 5-20 micrometers. 

[0030] 



I 



Although it is desirable in the invention in this application to be 
referred to as 5-20 micrometers as for the dimension (diameter of a 
hole) of the hole of a ceramic sintered compact, this If are easy to 
become a closed hole and it becomes impossible to make it fully filled 
up with resin or glass in a hole, when the diameter of a hole is set to 
5 micrometers or less, and the diameter of a hole exceeds 20 micrometers, 
it will be because the reinforcement of the magnetic substance itself in 
which the hole after baking was formed becomes weak and processing 
becomes difficult. In addition, as for the pitch diameter of this hole, 
it is still more desirable to consider as the range of 5-10 micrometers. 
[0031] 

Moreover, the ceramic electronic parts of claim 8 are characterized by 
covering the front face of said ceramic sintered compact with said resin 
or glass. 
[0032] 

In the ceramic electronic parts of the invention in this application, 
although especially the thing for which all the front faces of a ceramic 
sintered compact are covered with resin or glass is desirable, it is 
also possible to consider as the configuration with which only the part 
was covered among front faces. Thereby, the reinforcement of a ceramic 
sintered compact can be raised further. 
[0033] 

Moreover, the manufacture approach of the ceramic electronic parts of 
claim 9, 

It is the manufacture approach of ceramic electronic parts of having the 
structure where the electrode was arranged in the interior of a ceramic 
sintered compact, 

A ceramic raw material, a binder, and spherical or the process which 
forms the Plastic solid with which the electrode was arranged in the 
interior by the shape of a particulate matter using the combination 
ceramic raw material which blended the destruction-by-fire material 
which has an adhesive property over said binder, 

The process which forms the ceramic sintered compact with which the 
electrode was arranged in the interior by calcinating said Plastic solid, 
including a 35 - 80vol% hole. 

The process which makes said hole of said ceramic sintered compact fill 

up with resin or glass 

It is characterized by providing. 

[0034] 

The manufacture approach of the ceramic electronic parts of the 
invention in this application A ceramic raw material, a binder, and the 



combination ceramic raw material spherical or for the ceramic sintered 
compacts which blended the destruction-by-fire material which has an 
adhesive property over a binder by the shape of a particulate matter are 
used. After forming the Plastic solid with which the electrode 
(electrode material) was arranged in the interior and forming the 
ceramic sintered compact which includes a 35 - 80vol% hole by 
calcinating this Plastic solid, Since he is trying to make the hole of a 
ceramic sintered compact fill up with resin or glass A hole is formed m 
a ceramic sintered compact, securing the continuity of the ceramic grain 
in a ceramic sintered compact. While becoming possible to reduce the 
dielectric constant of a ceramic sintered compact sharply, without 
reducing the various electrical properties of a ceramic sintered compact 
greatly The resin or glass with which you made it filled up all over a 
hole enables it to raise the reinforcement of a ceramic sintered compact, 
and it becomes possible to manufacture efficiently ceramic electronic 
parts with the high dependability equipped with the desired property. 
Moreover, in the invention in this application, as destruction-by-fire 
material, although it is possible to use anything of a particulate 
matter-like gestalt, it is more desirable from standpoints of 
distribution, such as homogeneity, spherical or to use a spherical thing. 
Moreover, it is desirable to use for a ceramic sintered compact that 
whose mean particle diameter. is 5-20 micrometers as destruction-by-fire 
material from the standpoint which forms the hole whose diameter of a 
hole is 5-20 micrometers. 

Moreover, it is desirable to blend at a rate to which destruction-by- 
fire material usually becomes 35 - 80vol% from the standpoint which 
realizes a desired void content in said combination ceramic raw material, 
and it is desirable to blend so that it may become 40 - 50vol% 
especially. In addition, destruction-by-fire material can be suitably 
blended according to a target void content. 
[0035] 

Moreover, the manufacture approach of the ceramic electronic parts of 
claim 10 is characterized by being that to which the destruction-by-fire 
material blended with said ceramic raw material uses as a principal 
component at least one sort chosen from the group which consists of 
bridge formation polystyrene, a bridge formation polymethyl methacrylate, 
bridge formation polymethacrylic acid butyl, bridge formation 
polymethacrylic acid ester, and bridge formation polyacrylic ester. 
[0036] 

When what uses as a principal component at least one sort chosen from 
the group which consists of bridge formation polystyrene, a bridge 



formation polyraethyl methacrylate, bridge formation polymethacrylic acid 
butyl, bridge formation polymethacrylic acid ester, and bridge formation 
polyacrylic ester as destruction-by-fire material blended with a ceramic 
raw material is used, destruction-by-fire material is certainly burned 
down by the baking process, it becomes possible to form a hole in a 
ceramic sintered compact certainly, and it becomes possible to form 
efficiently the ceramic sintered compact which has a desired void 
content. 
[0037] 

In addition, in order to increase destruction-by-fire material sharply, 
increasing the rate of destruction-by-fire material and securing the 
rate of a ceramic, in order to increase a void content sharply, it is 
necessary to reduce the rate of a binder, but when the rate of a binder 
is reduced, there is an inclination for the reinforcement of the half- 
finished products before sintering to fall, and for the yield in a 
processing process to fall. However, without reducing the yield, when 
surface area is greatly excellent in the adhesive property over a resin 
binder and adopts the large crossl inked polymer of firmness as 
destruction-by-fire material, it becomes possible to reduce the rate of 
a binder and to increase the rate of destruction-by-fire material, and 
it becomes possible to raise a void content. 
[0038] 

Moreover, the manufacture approach of the ceramic electronic parts of 
claim 11, 

In the process which makes the hole of a ceramic sintered compact fill 
up with resin or glass. 

After filling up a hole with resin or glass as resin or glass using the 
resin or glass which blended the solvent or the diluent, a hole is 
further formed in resin or glass by volatilizing a solvent or a diluent. 
It is considering as the description. 
[0039] 

In the process which makes the hole of a ceramic sintered compact fill 
up with resin or glass, after being filled up with resin or glass as 
resin or glass using the resin or glass which blended the solvent or the 
diluent, by volatilizing a solvent or a diluent, it becomes possible to 
form a hole further into resin or glass, and it becomes possible to 
reduce the dielectric constant of a ceramic sintered compact further. 
[0040] 

In addition, as a solvent or dilution material, it is possible to, use 

ethanol, a xylene, butyl acetate, water, etc. for example. 

Moreover, as for a solvent or a diluent, it is desirable to be a volume 



# 



ratio and to blend in 5-50 to resin or glass 100. If the blending ratio 
of coal becomes less than five by the volume ratio to resin or glass 100. 
the effectiveness of the viscosity reduction after dilution is 
inadequate, workability falls, and if 50 is exceeded, dilution material 
will remain in the interior of resin at the time of resin hardening, and 
this is because the property of resin deteriorates. 

[0041] ^.^^ 
Moreover, in the process which makes said ceramic sintered compact fill 
up with resin or glass, after the manufacture approach of the ceramic 
electronic parts of claim 12 is filled up with this resin or glass as 
resin or glass using the resin or glass to which elution of the part can 
be carried out with a solvent, it is characterized by carrying out 
elution of some of resin or glass with a solvent, and removing. 
[0042] 

In the process which makes the hole of a ceramic sintered compact fill 
up with resin or glass, after being filled up with this resin or glass 
using the resin or glass to which elution of the part can be carried out 
with a solvent, some of resin with which the hole of a ceramic sintered 
compact was made to fill up, or glass will be removed by carrying out 
elution of some of resin or glass with a solvent, therefore, the thing 
for which the dielectric constant of a ceramic sintered compact is 
reduced further — possible — becoming — the invention in this 
application — further — efficiency — oh, it can close. 
With in addition, the resin or glass to which elution of the part can be 
carried out with a solvent It is related not only with what resin itself 
and glass itself surely dissolve but with resin. When some base 
materials of raw materials for glass dissolve with a solvent about the 
thing which was blended with resin and which an ingredient etc. 
dissolves in a solvent in part and is removed, and glass, it is the 
large concept in which glass itself contains that from which the part is 
removed. 
[0043] 

Moreover, the manufacture approach of the ceramic electronic parts of 
claim 13 is characterized by said ceramic raw material being a magnetic- 
substance ceramic raw material. 
[0044] 

Without causing the fall of the mechanical reinforcement of a ceramic 
sintered compact by applying the invention in this application in such a 
case, although a magnetic-substance ceramic is used as a ceramic raw 
material which constitutes a ceramic sintered compact when manufacturing 
an inductor etc. , it becomes, possible to reduce a dielectric constant 



m • 

and to control generating of stray capacity, and it becomes possible to 
manufacture efficiently ceramic electronic parts with the high 
dependability equipped with the desired property. 
[0045] 

Moreover, the manufacture approach of the ceramic electronic parts of 
claim 14 is characterized by being what is used in order to manufacture 
LC compound electronic parts which combined an inductor, the inductor 
section, and the capacitor section, LR compound electronic parts which 
combined the inductor section and resistance, or the LCR compound 
electronic parts which combined the inductor section, the capacitor 
section, and resistance. 
[0046] 

The manufacture approach of the ceramic electronic parts of the 
invention in this application can be applied when manufacturing various 
electronic parts, such as an inductor, LC compound electronic parts, LR 
compound electronic parts, and LCR compound electronic parts, without 
causing the fall of a ceramic sintered compact on the strength, a 
dielectric constant can be reduced and an inductor with small stray 
capacity and the high dependability equipped with the desired impedance 
characteristic, LC compound electronic parts, LR compound electronic 
parts, LCR compound electronic parts, etc. can be manufactured 
efficiently. 
[0047] 

Moreover, the manufacture approach of the ceramic electronic parts of 
claim 15 forms an electrode layer on the ceramic green sheet which 
consists said Plastic solid of said combination ceramic raw material, 
and is characterized by producing by carrying out two or more 
laminatings of the ceramic green sheet which has an electrode layer. 
[0048] 

When manufacturing the laminating ceramic electronic parts with which 
the manufacture approach of the ceramic electronic parts of the 
invention in this application has the laminated structure which allotted 
the electrode layer among two or more ceramic layers, and the anti-chip 
box reinforcement of a ceramic sintered compact etc. tends to become a 
problem, applying suitably is possible, and it enables a mechanical 
strength to excel in an impedance characteristic and to manufacture 
large and reliable laminating ceramic electronic parts efficiently by 
applying the invention in this application. 
[0049] 

[Embodiment of the Invention] 

The ceramic sintered compact in the ceramic electronic parts of the 




invention in this application is explained with reference to drawing 6 . 
As shown in drawing 6 , two or more holes 62 are formed in the interior 
of the ceramic sintered compact 61 in the invention in this application. 
The hole 62 is filled up with resin or glass 63, and the front face of a 
ceramic sintered compact is also covered with resin or glass 63. 
The pitch diameter is 5-20 micrometers, and the hole 62 is formed at a 
35 - 80vol% rate in the ceramic sintered compact 61. In addition, a hole 
62 includes an open hole (opening pore) and a closed hole (closed pore). 
It fills up with resin or glass 63 30 - 70vol% among this hole. That is, 
although the whole interior may be filled up with resin or glass 63 in 
the hole 62, a part of the interior may be filled up and a hole 64 is 
further formed in that case into the resin with which it filled up in 
the hole 62, or glass 63. 

In addition, the hole which carried out opening may be formed in the 
exterior as shown in drawing 6 as a mode in the case of forming a hole 
into resin or glass, and the hole of a large number distributed in resin 
or glass may be formed. 

Moreover, various kinds of functional ceramics, such as a magnetic- 
substance ceramic, a dielectric ceramic, a semi-conductor ceramic, and a 
piezo electric crystal ceramic, are applicable to a ceramic sintered 
compact. 

Hereafter, the gestalt of operation of the invention in this application 
is shown, and the place by which it is characterized [ the ] is 
explained in more detail. 
[0050] 

[Operation gestalt 1] 

Production of a ceramic sintered compact which has <1> hole 

In addition, this operation gestalt 1 explains how to form the ceramic 

sintered compact which has a hole. 

[0051] 

(1) First, in order that permeability mu might obtain the NiZnCu ferrite 
ingredient of 400, nickel, zinc, and a copper oxide raw material were 
mixed, and temporary quenching of the 800 degrees C was carried out for 
1 hour. 

(2) After that, the ball mill ground and the ferrite raw material (oxide 
mixing powder) with a mean particle diameter of about 2 micrometers was 
obtained by drying. 

(3) And the spherical polymer of marketing in the obtained ferrite raw 
material (with this operation gestalt 1) the spherical destruction-by- 
fire material (mean-particle-diameter =8micrometer and a trade 
name'.theque polymer (TECHPOLYMER) — ) which consists of bridge formation 



polystyrene The Sekisui Plastics Co. . Ltd. (SEKISUI PLASTICS CO. . LTD. ) 
make is added at a various rate, as shown in Table 1. After having added 
the solvent, the binder, and the dispersant, mixing and producing a 
combination ceramic raw material, the ceramic green sheet with a 
thickness of 100 micrometers was produced with the doctor blade method 
using this combination ceramic raw material. 

In addition, without reducing the yield, when surface area is greatly 
excellent in the adhesive property over a binder and adopts the large 
spherical polymer of firmness as destruction-by-fire material (hole 
formation material), it becomes possible to reduce the rate of a binder 
and to increase the rate of destruction-by-fire material, and it becomes 
possible to raise a void content. 

(4) Next, it was stuck by pressure and the laminating and the Plastic 
solid (layered product) whose thickness is 2mm were acquired for the 
obtained ceramic green sheet. And the test piece of the shape of a ring 
configuration, disc-like, and a corner guard was produced from this 
Plastic solid. 

(5) And after heat-treating this at 400 degrees C for 3 hours and 
performing a debinder, the ceramic sintered compact was obtained by 
calcinating at 900 degrees C for 2 hours. 

In addition, with this operation gestalt 1, the rate of a hole was 
adjusted by changing the amount of the organic material (especially 
destruction-by-fire material) to mix. For example, if the rate of the 
destruction-by-fire material in a combination ceramic raw material is 
made 50vol(s)%, the rate of the hole in a ceramic sintered compact will 
become about 50 vol(s)%. 

Moreover, the volume fraction (void content) of the hole of a ceramic 
sintered compact computed the specific gravity of a hole (air) from the 
specific gravity of a ceramic sintered compact by making the specific 
gravity (actual measurement) of 0 g/cm3 and a ferrite into 5.02 g/cm3. 

(6) And the acquired ceramic baking object was infiltrated into the 
water-soluble glass (this operation gestalt 1 Li-K system glass) of a 
dielectric constant 3.9, and while being filled up with glass in the 
hole, after forming glass membrane in a ceramic sintered compact front 
face, melting and printing of glass were performed at 800 degrees C. 
[0052] 

A hole is made to fill up with glass and the measurement result of the 
dielectric constant after performing melting and baking, permeability, 
anti-chip box reinforcement, and water absorption is shown in Table 1, 
[0053] 
[Table l] 
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[0054] 

In addition, permeability measured a ring-like test piece, a test piece 
disc-like in a dielectric constant, and anti-chip box reinforcement, 
using a corner guard-like test piece respectively. 
Although the void content of a ceramic sintered compact follows on 
becoming high and a dielectric constant becomes low as shown in Table 1, 
the anti-chip box reinforcement in the condition that you do not make it 
filled up with glass falls, and water absorption increases. On the other 
hand, it becomes possible to reduce a dielectric constant, without 
causing the fall of anti-chip box reinforcement, and increase of water 
absorption, when the hole of a ceramic sintered compact is made to fill 
up with glass. 

That is, when filled up with glass in a hole, while becoming possible 



like [ in the case of the above-mentioned operation gestalt 1 ] to raise 
anti-chip box reinforcement more than an EQC or it compared with the 
ceramic sintered compact which does not include the hole of a sample 
number 1, it becomes possible to suppress water absorption low. 
Moreover, as shown in the sample number 3 of Table 1, when a void 
content becomes 30vol(s)%, it understands that it becomes impossible for 
a dielectric constant to become high with 11. 0 and to fully reduce a 
dielectric constant. 

Moreover, as shown in the sample number 9 of Table 1, when a void 
content becomes 80vol(s)%, it turns out that what a dielectric constant 
is made low to six or less for (a dielectric constant in case a void 
content is 80vol(s)%: 5.8) becomes possible. However, if a void content 
exceeds 80vol(s)%, since the reinforcement after baking falls and 
subsequent resin, glass sinking-in processing, etc. become difficult, it 
is not desirable. 
[0055] 

In addition, even if it adds glass and resin to a ferrite and mixes to 
it with the ingredient which carried out kneading shaping of the resin 
at the calcinated composite material or magnetic powder with a ratio 
equivalent to the case where glass is infiltrated into the hole of Table 
1 (restoration) after adding glass in a ferrite raw material and mixing 
in order to lower a dielectric constant although not shown in Table 1, 
it is checked that permeability as shown in Table 1 is not obtained. 
For example, when mixing percentage of glass is made into 50vol(s)% if 
it is in the calcinated composite material after adding glass in the 
ferrite raw material and mixing, it is checked that permeability mu does 
not become about four and complex permeability mu" stops being almost 
discovered also in the frequency characteristics of permeability. Since 
this is divided by glass and resin whose magnetic path formed from the 
magnetic substance is nonmagnetic material since glass and resin are 
distributed so that magnetic powder may be covered and hardened when 
glass and resin are made to distribute magnetic powder and it considers 
as a Plastic solid, it is considered to be because for permeability to 
become low. 

On the other hand, the description of the permeability of the magnetic 
substance itself is held in the ceramic sintered compact (hole formation 
ingredient) which was prepared by the approach concerning the above- 
mentioned operation gestalt 1 and which has a hole. Since the condition 
of having been connected without dividing a magnetic path within a 
ceramic sintered compact is maintained, this is considered to be because 
for high permeability to be obtained and for the description of the 



permeability of the magnetic substance itself to also be held. 
[0056] 

Production of <2> chip-inductor components 

(1) To the ceramic green sheet formed using Table 1 of the above <1>, 
and the ingredient (namely, ingredient with which the ceramic sintered 
compact whose void content is 50vol(s)% is obtained) of a sample number 
6, the silver paste used as the electrode which constitutes internal 
coiling was printed, and a laminating and after being stuck by pressure, 
it cut in the shape of a chip, and calcinated at 900 degrees C. 

By this, hole formation material is burned down at the time of baking, 
it has the internal electrode of a silver system, and the ceramic baking 
object which included the hole at a 50vol% rate is acquired. 

(2) Next, the ceramic sintered compact was immersed in the water-soluble 
glass (this operation gestalt 1 Li-K system glass) of a dielectric 
constant 3.9, and the interior of hole was made to fill up with water- 
soluble glass. 

(3) And after applying the conductive paste for external electrodes so 
that it may flow with an internal electrode in a both-ends side parallel 
to the direction of an axial center of a coil of a ceramic sintered 
compact, the glass and conductive paste with which the hole was made to 
fill up were calcinated to coincidence by heat-treating at 800 degrees C. 
This obtained the chip inductor component (example 1) with a width of 
face [ die length of 1. 6mm and width of face ] which have the structure 
where the coil 2 was arranged in the interior of the ceramic sintered 
compact 1, and the external electrodes 3a and 3b were arranged in the 
both ends of a ceramic sintered compact, and a height of 0. 8rara, as shown 
in drawing 1 . In addition, in the chip inductor components of this 
example 1, the number of turns of a coil was considered as 30 turns. 
[0057] 

Moreover, chip inductor components (example 1 of a comparison) were 
produced by the same approach as the above-mentioned example 1 using the 
ceramic green sheet which consists of the usual ferrite material 
(ingredient with which the ceramic sintered compact Table 1 of the above 
<1> and whose void content of a sample number 1 are 0vol% is obtained) 
for the comparison. In addition, in order to make the comparison of a 
property easy, with the chip inductor components of the example 1 of a 
comparison, the number of turns of a coil was considered as 20 turns so 
that the inductance in a low frequency band might serve as a near value. 
[0058] 

The chip inductor components of this example 1 and the example 1 of a 
comparison were connected to network analyzer HP8753D, the reflection 



property was measured, and the impedance was computed from that result. 
The impedance characteristic of the chip inductor components of an 
example 1 and the example 1 of a comparison is shown in drawing 2 . 
[0059] 

In the chip inductor components of this example 1, since the magnetic 
substance to which the dielectric constant was reduced is used without 
spoiling the property of permeability by forming a hole, in a low 
frequency field, it turns out that a desired impedance is securable to a 
RF field with low dielectric constant-ization, with the same impedance 
characteristic as usual maintained. 

That is, with the chip inductor components of the example 1 of a 
comparison, although the frequency from which the impedance of 600 ohms 
is obtained is to about 1. 3GHz, in the chip inductor components of an 
example 1, it turns out that the band where the impedance of 600 ohms is 
obtained is expanded to about 4GHz. 
[0060] 

Moreover, in the chip inductor components of this example 1, since the 
interior of hole of a ceramic sintered compact is made to fill up with 
glass, compared with the chip inductor components of the example 1 of a 
comparison using the ferrite material which does not include the 
conventional hole, there is no inferiority in anti-chip box 
reinforcement, and it is lower than the chip inductor components of the 
example 1 of a comparison about water absorption, and excelling the 
example 1 of a comparison also in the field of dependability is checked. 
[0061] 

[Operation gestalt 2] 

Production of a ceramic sintered compact which has <1> hole 

(1) By changing the amount of the organic material to mix like the 
above-mentioned operation gestalt 1, the rate of a hole was adjusted and 
the same ceramic sintered compact as what was obtained by (5) of <1> was 
produced. [ of the operation gestalt 1 ] 

(2) And after infiltrating the epoxy resin of a dielectric constant 3.4 
into the hole of a ceramic sintered compact, it heated at 150 degrees C 
and it was made to harden an epoxy resin. 

Thus, a dielectric constant, permeability, anti-chip box reinforcement, 
and water absorption were measured about the ceramic sintered compact 
which made the hole fill up with resin. The result is shown in Table 2. 
[0062] 
[Table 2] 
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[0063] 

Table 2 shows that it becomes possible to raise anti-chip box 
reinforcement more than an EQC or it compared with what does not include 
the hole of a sample number 11 (it is the same as the sample number 1 of 
Table 1), when an epoxy resin is made to be infiltrated into the hole of 
a ceramic sintered compact (restoration). 

Moreover, also when a void content is made into 80% (sample number 19), 
what sank in the epoxy resin makes a void content 30%, and is understood 
that anti-chip box reinforcement is larger than what was made not to 
sink in about the epoxy resin. 
[0064] 

Moreover, it turns out that water absorption is stabilized about water 
absorption in that into which the epoxy resin was infiltrated lower than 



what does not include the hole of a sample number 11. 
Furthermore, also when the hole ratio was more than 35vol% and an epoxy 
resin is infiltrated, it turns out that ten or less dielectric constant 
is securable. 

In addition, although the way of resin may be able to choose what has a 
low dielectric constant compared with glass, and it is some compared 
with the case where glass is infiltrated like said operation gestalt 1 
when the epoxy resin used this time is used, it turns out that it 
becomes possible to reduce a dielectric constant further. 
[0065] 

Production of <2> chip-inductor components 

(1) To the ceramic green sheet formed using Table 2 of the above <1>, 
and the ingredient (namely, ingredient with which the ceramic sintered 
compact whose void content is 50vol(s)% is obtained) of a sample number 
16, the silver paste used as the electrode which constitutes internal 
coiling was printed, and a laminating and after being stuck by pressure, 
it cut into the chip configuration and calcinated at 900 degrees C. 

The ceramic baking object which the organic material was burned down and 
included the hole at a 50vol(s)% rate by this at the time of baking is 
acquired. 

(2) And after applying the conductive paste for external electrode 
formation so that it may flow with an internal electrode in a both-ends 
side parallel to the direction of an axial center of the coil of a 
ceramic sintered compact, by heat-treating at 850 degrees C, conductive 
paste was calcinated and the external electrode was formed. 

(3) Next, after infiltrating this chip into the liquefied resin of the 
epoxy system of a dielectric constant 3.4, it was made to harden at 150 
degrees C, and the resin film was formed in the ceramic sintered compact 
front face while being filled up with the epoxy resin in the hole of a 
ceramic sintered compact. 

(4) And after carrying out barrel finishing of the chip into which resin 
was infiltrated and exposing the surface of metal of an external 
electrode more certainly, nickel plating and Sn plating were performed 
and the deposit was formed in the front face of an external electrode. 
This obtained the chip inductor component (example 2) with die length of 
1. 6mm, a width of face, and a height of 0. 8ram. In addition, in the chip 
inductor components of this example 2. the number of turns of a coil was 
considered as 30 turns. 

[0066] 

The chip inductor components (20 turns) same as chip inductor components 
for a comparison as the example 1 of a comparison produced with the 



above-mentioned operation gestalt 1 were prepared. 

And the chip inductor components of this example 2 were connected to 
network analyzer HP8753D, the reflection property was measured, and the 
impedance was computed from that result. The impedance characteristic of 
the chip inductor components of an example 2 and the example 1 of a 
comparison is shown in drawing 3 . 
[0067] 

In the chip inductor components of this example 2, since the magnetic 
substance to which the dielectric constant was reduced is used without 
spoiling the property of permeability greatly by forming a hole, m a 
low frequency field, it turns out that a desired impedance is securable 
to a RF field with low dielectric constant-ization, with the same 
impedance characteristic as usual maintained. 
That is, with the chip inductor components of the example 1 of a 
comparison, although the frequency from which the impedance of 600 ohms 
is obtained is to about 1. 3GHz. in the chip inductor components of an 
example 2, it turns out that the band where the impedance of 600 ohms is 
obtained is expanded to about 5GHz. 

[0068] . . . 

Moreover, in the chip inductor components of this example 2, since it is 
made to infiltrate an epoxy resin into the interior of hole of a ceramic 
sintered compact (restoration), compared with the chip inductor 
components of the example 1 of a comparison using the ferrite material 
which does not include the conventional hole, there is no inferiority in 
anti-chip box reinforcement, and it is lower than the chip inductor 
components of the example 1 of a comparison about water absorption, and 
excel the example 1 of a comparison also in the field of dependability 
is check. 
[0069] 

[Operation gestalt 3] 

(1) By the same approach as the above-mentioned operation gestalten 1 
and 2, the void content produced the porosity ferrite (ceramic sintered 
compact) which is 60vol(s)%. 

(2) And after being immersed into the solvent which diluted this 
porosity ferrite with the organic solvent so that viscosity might be set 
to 300mPa(s).s and 500mPa(s).s in the epoxy resin of a dielectric 
constant 3.4 and infiltrating an epoxy resin (restoration), it heated at 
150 degrees C for 30 minutes, and the epoxy resin was stiffened. 

[0070] 

And a void content, a dielectric constant, and anti-chip box 
reinforcement were measured about sinking [ which carried out in this 



way and was acquired / of an epoxy resin ] in. and the porosity ferrite 

after hardening. 

In addition, by 8.4, viscosity infiltrated the non-solvent type epoxy 
resin of 5000mPa (s) . s, and the dielectric constant measured a void 
content, a dielectric constant, and anti-chip box reinforcement about 
the sample stiffened similarly. The result is shown in Table 3. 
[0071] 
[Table 3] 





(vol%) 




1/ 1 J/ 1 J»t>^ 

(MP a) 




60 


6.6 


20 


!|S|^$300iiiPa. s 


58 


6.8 


120 


!|^^500mPa. s 


57 


6.9 


131 


ifEfi^SOOOmPa. s 


27 


8.4 


130 



[0072] 

When viscosity uses the epoxy resin of 500 or less mPa-s, it turns out 
that a hole is formed also in the epoxy resin infiltrated (restoration), 
it is high intensity and the porosity ferrite of further a low 
dielectric constant is obtained. 

This is because the diluent in the epoxy resin with which you made it 
filled up in the hole of a porosity ferrite volatilized and the hole was 
formed also in the interior of an epoxy resin. 

In addition, it is possible to for example once apply the approach of 
volatilizing a solvent and hardening etc. as an approach of forming a 
hole in the resin with which it filled up in the hole of a porosity 
ferrite, or glass, after carrying out elution of some base materials of 
the resin which performed ultrasonic cleaning etc. within the solvent 
and was infiltrated after infiltrating high resin and the raw materials 
for glass of viscosity other than the above-mentioned approach, or raw 



materials for glass. 
[0073] 

[Operation gestalt 4] 

Drawing 4 and 5 are drawings showing the ceramic electronic parts (T 
mold LC filter) concerning the operation gestalt of the invention in 
this application, and the decomposition perspective view in which 
drawing 4 shows the configuration, and drawing 5 are typical sectional 
views. 

The ceramic electronic parts 11 of this operation gestalt 4 are T mold 
LC filters (laminating mold LC filter) which have the structure where 
the capacitor section 14 was arranged among the inductor sections (coil 
section) 12 and 13. 
[0074] 

In this T mold LC filter the inductor section 12 a coil — the magnetic 
layer 22 which formed Conductors 35a, 35b, and 35c and the beer halls 
36a, 36b, and 36c for junction, the magnetic layer 22 which prepared 
beer hall 37a for cash drawers, and the object for cash drawers — a 
conductor — it constitutes from a magnetic layer 22 which prepared 38a 

— having — **** — a coil — Conductors 35a-35c The coil 26 is formed 
by connecting through the beer halls 36b and 36c for junction. 

[0075] 

Moreover, the inductor section 13 It consists of magnetic layers 22 
which prepared conductor 38b and beer hall 37c for cash drawers, a coil 

— the magnetic layer 22 which formed Conductors 35d, 35e, and 35f and 
the beer halls 36d, 36e, and 36f for junction, the magnetic layer 22 
which prepared beer hall 37b for cash drawers, and the object for cash 
drawers — a coil -- Conductors 35d-35f form the coil 27 by connecting 
through the beer halls 36e and 36f for junction. 

[0076] 

Moreover, the capacitor section 14 is equipped with the grand electrode 
30, the through electrode 31, the dielectric layer 23 that formed the 
beer halls 41b and 42a for through electrode connection, the dielectric 
layer 23 which formed the beer halls 41a, 41c, and 42b for through 
electrode connection, and the capacitor 33 is formed from the grand • 
electrode 30 arranged so that it might counter mutually, and the through 
electrode 31. 
[0077] 

And a magnetic layer 22 and a dielectric layer 23 are accumulated, as 
shown in drawing 5 , the external electrode 51 for an input and the 
external electrode 52 for an output are arranged by the both ends of the 
ceramic sintered compact formed by sintering to one, and the external 



electrode 53 for touch-down is arranged in the center section of the 

ceramic sintered compact. 

[0078] 

In T mold LC filter of this operation gestalt 4, the ferrite ingredient 
which has a hole explaining that manufacture approach is used with the 
operation gestalten 1-3 as a component of the magnetic layer which 
constitutes the inductor sections 12 and 13, and the dielectric ceramic 
ingredient is used for the capacitor section 14. 
[0079] 

In this T mold LC filter, since the ferrite ingredient with the low 
dielectric constant which has a hole is used as a component of the 
magnetic layer which constitutes the inductor sections 12 and 13, the 
filter which was excellent in the noise damping property in a RF can be 
obtained. 

Moreover, the ferrite ingredient including the hole where this T mold 
filter is used as a magnetic-substance ingredient was reinforced with 
resin, glass, etc. with which it filled up in the hole, and is equipped 
with sufficient dependability from having the outstanding anti-chip box 
reinforcement. 
[0080] 

In addition, although this operation gestalt 4 explained taking the case 
of T mold LC filter, it is also possible to manufacture LR compound 
electronic parts which combined the inductor section using a ferrite 
ingredient and the resistance section of the invention in this 
application, the LCR compound electronic parts which combined the 
inductor section, the capacitor section, and the resistance section. 
[0081] 

In addition, although each above-mentioned operation gestalt explained 
the case where the destruction-by-fire material which consists of bridge 
formation polystyrene was used as destruction-by-fire material, it is 
also possible to use the destruction-by-fire material which consists of 
an ingredient of other destruction-by-fire nature. 
Moreover, although spherical destruction-by-fire material is used as 
destruction-by-fire material with the above-mentioned operation gestalt, 
it is possible not only a spherical thing but to use particulate matter- 
like destruction-by-fire material. 
[0082] 

Moreover, although the ingredient which constitutes a ceramic sintered 
compact explained with the above-mentioned operation gestalt taking the 
case of the case where it is a nickel-Zn-Cu system ferrite ingredient, 
when using other ferrite ingredients, or also when using ingredients 



m • 

other than a ferrite, it is possible to apply the invention in this 

application. 

[0083] 

The invention in this application can add various application and 
deformation within the limits of invention also in other points about 
the baking conditions for making the approach and destruction-by-fire 
material which are made to fill up with the resin with which it is not 
limited to the above-mentioned operation gestalt, and the hole of a 
ceramic sintered compact is made to fill up or the class of glass, resin, 
or glass burned down etc. further. 
[0084] 

[Effect of the Invention] 

As mentioned above, since the ceramic electronic parts of the invention 
in this application (claim 1) are making the hole fill up with resin or 
glass while including a hole in a ceramic sintered compact at a 35 - 
80vol% rate, it enables it to become possible to reduce a dielectric 
constant and to control generating of stray capacity, without causing 
the fall of a ceramic sintered compact on the strength, 
that is, the 35 - 80vol% thing for which the dielectric constant of a 
ceramic sintered compact is reduced sharply becomes possible at a 
ceramic sintered compact, without securing the continuity (it being the 
continuity of a magnetic path especially in the case of a magnetic- 
substance ceramic) of the ceramic grain of a ceramic sintered compact, 
and reducing greatly the electrical property (it being magnetic property 
especially in the case of a magnetic-substance ceramic) of a ceramic 
sintered compact, since it comes out comparatively and he is trying to 
include a hole. On the other hand, since the hole of a ceramic sintered 
compact is filled up with resin or glass, it becomes possible to secure 
the reinforcement of a ceramic sintered compact. Therefore, it enables a 
mechanical strength to excel in the impedance characteristic in a RF 
field, and to obtain large and reliable ceramic electronic parts. 
[0085] 

A ceramic sintered compact the ceramic electronic parts of claim 2 
Moreover, a ceramic raw material. It is formed [ calcinate / spherical 
or / a binder and / the Plastic solid of the combination ceramic raw 
material which blended the destruction-by-fire material which has an 
adhesive property over a binder by the shape of a particulate matter ]. 
From containing the with an extent [ 35 - 80vol% of ] which does not 
divide a magnetic path hole, when especially a ceramic sintered compact 
is a magnetic-substance ceramic It has desired magnetic property, and 
there can be little generating of stray capacity and ceramic electronic 



parts with the high dependability equipped with the desired property can 

be offered now. 

[0086] 

moreover, the thing for which the dielectric constant of a ceramic 
sintered compact is further reduced by including a hole further like the 
ceramic electronic parts of claim 3 into the resin with which said hole 
was filled up, or glass — possible — becoming — the invention in this 
application — further — efficiency — oh, it can close. 
[0087] 

Moreover, without causing the fall of the mechanical reinforcement of a 
ceramic sintered compact by applying the invention in this application 
like claim 4, when a magnetic-substance ceramic is used as a ceramic raw 
material which constitutes a ceramic sintered compact, it becomes 
possible to reduce a dielectric constant and to control generating of 
stray capacity, and it becomes possible to offer ceramic electronic 
parts with the high dependability equipped with the desired property 
(inductor etc. ) . 
[0088] 

Moreover, the invention in this application can be applied to various 
ceramic electronic parts, such as an inductor, LC compound electronic 
parts, LR compound electronic parts, or LCR compound electronic parts, 
like claim 5, and can offer the electronic parts with which the 
reinforcement of a ceramic sintered compact was large with electronic 
parts and generating of stray capacity was equipped with few desired 
properties. 
[0089] 

Moreover, it is possible to apply suitable for the laminating ceramic 
electronic parts with which the invention in this application has the 
laminated structure which allotted the electrode layer among two or more 
ceramic layers like claim 6, and the anti-chip box reinforcement of a 
ceramic sintered compact etc. tends to become a problem, and it enables 
a mechanical strength to come to carry out the laminating of the ceramic 
layer with a low dielectric constant, and to obtain large and reliable 
laminating ceramic electronic parts by applying the invention in this 
application. 
[0090] 

Moreover, while it becomes possible for you to make it fully filled up 
with resin or glass in a hole by setting the pitch diameter of a hole to 
5-20 micrometers like the ceramic electronic parts of claim 7, it 
becomes possible to prevent the fall of the reinforcement of the 
magnetic substance with which the hole was formed, and it becomes 



possible to obtain reliable laminating ceramic electronic parts. 
[0091] 

Moreover, it becomes possible like the ceramic electronic parts of claim 
8 to raise the reinforcement of a ceramic sintered compact further by 
covering the front face of a ceramic sintered compact with resin or 
glass. In addition, it can prevent causing complication of a production 
process by using the resin with which it was filled up in the hole, the 
same resin as glass, or glass as resin or glass. 

[0092] Moreover, the manufacture approach of the ceramic electronic 
parts of the invention in this application (claim 9) A ceramic raw 
material, a binder, and the combination ceramic raw material spherical 
or for the ceramic sintered compacts which blended the destruction-by- 
fire material which has an adhesive property over a binder by the shape 
of a particulate matter are used. After forming the Plastic solid with 
which the electrode (electrode material) was arranged in the interior 
and forming the ceramic sintered compact which includes a 35 - 80vol% 
hole by calcinating this Plastic solid. Since he is trying to make said 
hole of a ceramic sintered compact fill up with resin or glass A hole is 
formed in a ceramic sintered compact, securing the continuity of the 
ceramic grain in a ceramic sintered compact. While becoming possible to 
reduce the dielectric constant of a ceramic sintered compact sharply, 
without reducing the various electrical properties of a ceramic sintered 
compact greatly The resin or glass with which you made it filled up all 
over a hole enables it to raise the reinforcement of a ceramic sintered 
compact, and ceramic electronic parts with the high dependability 
equipped with the desired property can be manufactured efficiently. 
[0093] 

Moreover, when what uses as a principal component at least one sort 
chosen from the group which consists of bridge-formation polystyrene, a 
bridge-formation polymethyl methacrylate, bridge-formation 

polymethacrylic acid butyl, bridge-formation polymethacrylic acid ester, 
and bridge-formation polyacrylic ester as destruction-by-fire material 
blended with a ceramic raw material like the manufacture approach of the 
ceramic electronic parts of claim 10 is used, it becomes possible to 
form a hole in a ceramic sintered compact certainly at a baking process, 
and it becomes possible to form efficiently the ceramic sintered compact 
which has a desired void content. 
[0094] 

Moreover, it sets like the manufacture approach of the ceramic 
electronic parts of claim 11 at the process which makes the hole of a 
ceramic sintered compact fill up with resin or glass. As resin or glass, 



the resin or glass which blended the solvent or the diluent is used. 
When it is made to volatilize a solvent or a diluent after filling up a 
hole with resin or glass, into resin or glass, it becomes possible to 
form a hole further and the dielectric constant of a ceramic sintered 
compact can be reduced further. 
[0095] 

Moreover, it sets like the manufacture approach of the ceramic 
electronic parts of claim 12 at the process which makes the hole of a 
ceramic sintered compact fill up with resin or glass. As resin or glass, 
the resin or glass to which elution of the part can be carried out with 
a solvent is used. When the elution of some of resin or glass is made to 
be carried out with a solvent after being filled up with this resin or 
glass, some , of resin with which the hole of a ceramic sintered compact 
was made to fill up, or glass is removed, reducing the dielectric 
constant of a ceramic sintered compact further — possible — becoming - 
- the invention in this application — further — efficiency — oh, it 
can close. 
[0096] 

Moreover, without causing the fall of a ceramic sintered compact on the 
strength by applying the invention in this application like claim 13, 
when a magnetic-substance ceramic is used like an inductor as a ceramic 
which constitutes a ceramic sintered compact, it becomes possible to 
reduce a dielectric constant and to control generating of stray capacity, 
and ceramic electronic parts with the high dependability equipped with 
the desired impedance characteristic can be obtained. 
[0097] 

Like the manufacture approach of the ceramic electronic parts of claim 

14, moreover, the manufacture approach of the ceramic electronic parts 
of the invention in this application It is possible to apply, when 
manufacturing various electronic parts, such as an inductor, LC compound 
electronic parts, LR compound electronic parts, and LCR compound 
electronic parts. Without causing the fall of a ceramic sintered compact 
on the strength, a dielectric constant is reduced, stray capacity can be 
small and an inductor with the high dependability equipped with the 
desired impedance characteristic, LC compound electronic parts, LR 
compound electronic parts, LCR compound electronic parts, etc. can be 
manufactured efficiently. 

[0098] 

Like the manufacture approach of the ceramic electronic parts of claim 

15, moreover, the manufacture approach of the ceramic electronic parts 
of the invention in this application By having the laminated structure 



which allotted the electrode layer among two or more ceramic layers, 
applying suitably being possible when manufacturing the laminating 
ceramic electronic parts with which the anti-chip box reinforcement of a 
ceramic sintered compact etc. tends to become a problem, and applying 
the invention in this application It enables a mechanical strength to 
excel in an impedance characteristic and to manufacture large and 
reliable laminating ceramic electronic parts efficiently. 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the chip inductor 
components concerning 1 operation gestalt of the invention in this 
application. 

[Drawing 2] It is drawing showing the impedance characteristic of the 
chip inductor components (example 1) concerning 1 operation gestalt 
(operation gestalt 1) of the invention in this application. 
[Drawing 3] It is drawing showing the impedance characteristic of the 
chip inductor components (example 2) concerning other operation 
gestalten (operation gestalt 2) of the invention in this application. 
[Drawing 4] It is the decomposition perspective view showing the 
configuration of the ceramic electronic parts (T mold LC filter) 
concerning other operation gestalten (operation gestalt 4) of the 
invention in this application. 

[Drawing 5] It is the sectional view showing typically the configuration 
of the ceramic electronic parts (T mold LC filter) concerning other 
operation gestalten (operation gestalt 4) of the invention in this 
application. 

[Drawing 6] It is the sectional view showing typically some ceramic 
sintered compacts in the ceramic electronic parts of the invention in 
this application. 
[Description of Notations] 
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3a, 3b External electrode 

11 Ceramic Electronic Parts (T Mold LC Filter) 
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14 Capacitor Section 
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23 Dielectric Layer 
26 27 Coil 

30 Grand Electrode 

31 Through Electrode 
33 Capacitor 



35a, 35b, 35c, 35d, 35e, and 35f a coil — conductor 
36a, 36b, 36c, 36d, 36e, 36f Beer hall for junction 
37a, 37b, 37c Beer hall for cash drawers 
38a and 38b the object for cash drawers — conductor 
41b, 42a Beer hall for through electrode connection 
41a, 41c, 42b Beer hall for through electrode connection 

51 External Electrode for Input 

52 External Electrode for Output 

53 External Electrode for Touch-down 

61 Ceramic Sintered Compact 

62 Hole 

63 Resin or Glass 

64 Hole 
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(57) [Abstract] 

[Technical problem] Even if the electrode pattern formed in the layered 
product is in a condition imbalanced in the direction of a laminating, 
the ceramic layered product which can control deformation is offered. 
[Means for Solution] In order to control deformation of a layered 
product, the layered product in which the 2nd ceramic layer of the 
burning shrinkage of the green sheet which constitutes the main ceramic 
layer of a ceramic layered product, and different burning shrinkage was 
formed is calcinated. 
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CLAIMS 



[Claim (s)] 

[Claim 1] The ceramic layered product characterized by forming the 2nd 
ceramic layer which has a different void content from the main ceramic 
layer of said ceramic layered product in the ceramic layered product 
which carried out the laminating of the ceramic green sheet with which 
the electrode pattern was formed, came to calcinate it, and constituted 
the predetermined circuit inside in order to control deformation of said 
layered product. 

[Claim 2] The void content of said 2nd ceramic layer is a ceramic 
layered product according to claim 1 which is 5% - 20% and is 
characterized by being larger than the void content of said main ceramic 
layer. 

[Claim 3] The ceramic layered product characterized by forming the 2nd 
ceramic layer which has a different consistency from the main ceramic 
layer of said ceramic layered product in the ceramic layered product 
which carried out the laminating of \he ceramic green sheet with which 
the electrode pattern was formed, came to calcinate it, and constituted 



the predetermined circuit inside in order to control deformation of said 
• layered product. 

[Claim 4] The ceramic layered product according to claim 3 to which the 
consistency of said 2nd ceramic layer is characterized by being 70% - 
95% of the consistency of said main ceramic layer. 
[Claim 5] One which is characterized by consisting of two or more 
ceramic ingredients with which said main ceramic layers differ of 
ceramic layered products according to claim 1 to 4. 

[Claim 6] One which is characterized by said main ceramic layer and said 
2nd ceramic layer being these components of ceramic layered products 
according to claim 1 to 5. 

[Claim 7] The manufacture approach of the ceramic layered product 
characterized by calcinating the layered product in which the 2nd 
ceramic layer of the burning shrinkage of the green sheet which 
constitutes the main ceramic layer of said ceramic layered product, and 
different burning shrinkage was formed in the manufacture approach of 
the ceramic layered product which carried out the laminating of the 
ceramic green sheet with which the electrode pattern was formed, came to 
calcinate it, and constituted the predetermined circuit inside in order 
to control deformation of said layered product. 
[Claim 8] The burning shrinkage of said 2nd ceramic layer is the 
manufacture approach of the ceramic layered product according to claim 7 
characterized by being 50% - 90% of the burning shrinkage of a main 
ceramic layer. 

[Claim 9] The manufacture approach of the ceramic layered product 
according to claim 7 or 8 characterized by consisting of two or more 
ceramic ingredients with which said main ceramic layers differ. 
[Claim 10] The manufacture approach of one which is characterized by 
said main ceramic layer and the 2nd ceramic layer being these components 
of ceramic layered products according to claim 7 to 9. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to controlling the 
deformation about the ceramic layered product by which the predetermined 
circuit pattern was formed in the interior. 
[0002] 

[Description of the Prior Art] An electrode pattern is printed to a 
ceramic green sheet, and the ceramic layered product which carries out 
the laminating of it and comes to calcinate it is used for a chip, the 
circuit board, etc. 

[0003] From the slurry which mixed the solvent etc. with temporary 
quenching and the ground ceramic powder, this ceramic layered product 
produced the green sheet, formed the through hole in that green sheet 
suitably by punching, screen-stenciled electrode paste, such as silver 
and copper, formed the predetermined electrode pattern on the green 
sheet, carried out the laminating of this, calcinated it, and has 
obtained the ceramic layered product. Moreover, as for a baking front 
stirrup, a cutting process may enter behind. 
[0004] 

[Problem(s) to be Solved by the Invention] Although this ceramic layered 
product was really calcinated at about 900-1000 degrees C, at this time, 
the contraction properties of a ceramic layer and an electrode might 
differ and the ceramic layered product might deform it. When, as for 
this, an electrode section generally starts contraction early and a 
ceramic layer contracts, an electrode section is not contracted but it 
is thought that it is because uniform contraction of a ceramic layer is 
checked. 

[0005] When the structure of the electrode pattern inside a ceramic 
layered product is imbalanced in the direction of a laminating, 
deformation especially becomes large. For example, as shown in drawing 5 
(b), when the electrode pattern 51 was formed in the direction of a 
laminating at the symmetry, it could calcinate almost in the condition 
without deformation, but the electrode pattern 51 was unsymmetrical in 
the direction of a laminating, as shown in drawing 5 (a), when formed in 
imbalance, the difference was produced in contraction of the side which 
the electrode is concentrating, and contraction of the side which is not 
concentrated, and deformation as shown in drawing had produced. 
[0006] This invention aims at offering the ceramic layered product which 



can control deformation, even if the electrode pattern formed in the 
layered product in view of the above-mentioned thing is in a condition 
imbalanced in the direction of a laminating. 
[0007] 

[Means for Solving the Problem] In order that this invention may control 
deformation of said layered product in the ceramic layered product which 
carried out the laminating of the ceramic green sheet with which the 
electrode pattern was formed, came to calcinate it, and constituted the 
predetermined circuit inside, the main ceramic layer of said ceramic 
layered product is a ceramic layered product in which the 2nd ceramic 
layer which has a different void content is formed. 

[0008] Moreover, the void content of said 2nd ceramic layer is 5% - 20%, 
and this invention' s is larger than the void content of said main 
ceramic layer. 

[0009] Moreover, in order that this invention may control deformation of 
said layered product in the ceramic layered product which carried out 
the laminating of the ceramic green sheet with which the electrode 
pattern was formed, came to calcinate it, and constituted the 
predetermined circuit inside, the main ceramic layer of said ceramic 
layered product is a ceramic layered product in which the 2nd ceramic 
layer which has a different consistency is formed. 
[0010] Moreover, as for this invention, the consistency of said 2nd 
ceramic layer has turned into 70% - 95% of the consistency of said main 
ceramic layer. 

[0011] Moreover, in the manufacture approach of the ceramic layered 
product which carried out the laminating of the ceramic green sheet with 
which the electrode pattern was formed, and constituted the 
predetermined circuit inside, this invention is the manufacture approach 
of the ceramic layered product which calcinates the layered product in 
which the 2nd ceramic layer of the burning shrinkage of the green sheet 
which constitutes the main ceramic layer of said ceramic layered product, 
and different burning shrinkage was formed, in order to control 
deformation of said layered product. 

[0012] Moreover, the burning shrinkage of this invention of said 2nd 
ceramic layer is 50% - 90% of the burning shrinkage of a main ceramic 
layer. 

[0013] Moreover, the main ceramic layer may consist of two or more 
different ceramic ingredients, and, as for this invention, it is [ the 
2nd ceramic layer ] desirable that it is the same component as a main 
ceramic layer. 
[0014] 



[Embodiment of the Invention] This invention makes the 2nd ceramic layer 
intervene so that the well-balanced stress may work like the case where 
the electrode pattern is formed in the direction of a laminating at the 
symmetry, when for example, an electrode pattern is imbalanced in the 
direction of a laminating. It is suitable for this 2nd ceramic layer 
that burning shrinkage is smaller than a main ceramic layer. Preferably, 
it is 50% - 90% of the burning shrinkage of a main ceramic layer. 
[0015] Moreover, let this 2nd ceramic layer be the thing of a different 
void content from a main ceramic layer. And the void content of the 2nd 
ceramic layer is 5% - 20%, and it is desirable that it is larger than 
the void content of said main ceramic layer. 

[0016] Moreover, let this 2nd ceramic layer be the thing of a different 
consistency from a main ceramic layer. And it is desirable that the 
consistency of said 2nd ceramic layer is 70% - 95% of a consistency of 
said main ceramic layer. 

[0017] As for this 2nd ceramic layer, it is desirable that it is a main 
ceramic layer and this main component. For this reason, although it is 
this component, it is necessary to change burning shrinkage. For that, 
there are the following means. 

(a) Use the ceramic raw material powder with which the temporary- 
quenching powder with which usual is not crystallizing the fully 
crystallized powder was mixed. 

(b) Use the ceramic raw material powder with which the temporary- 
quenching powder with which usual is not crystallizing the powder into 
which temporary-quenching temperature was changed into and the degree of 
crystallization was changed was mixed. 

[0018] 

[Example] As a ceramic ingredient, the oxide of aluminum, Si, calcium, 
Sr, K, Na, and Pb was mixed, and the ceramic powder (suppose that it is 
usually called temporary-quenching powder) which carried out temporary 
quenching and which was ground at 750 degrees C was used. This ceramic 
powder can be calcinated at 900 degrees C, and will be in the alumina 
after baking, and the mixed-crystal condition of a feldspar group 
mineral crystal. Moreover, the condition after temporary quenching is in 
the condition that what components other than an alumina and an alumina 
vitrified is intermingled. This was made into the ingredient of a main 
ceramic layer. 

[0019] Next, the ingredient of the 2nd ceramic layer is explained. First, 
temporary quenching of a main ceramic ingredient and the ingredient of 
this presentation is carried out at 900 degrees C, and the ground 
temporary-quenching powder (suppose that it is called elevated- 



temperature temporary-quenching powder) is obtained. It is the 
ingredient which carries out temporary quenching of this elevated- 
temperature temporary-quenching powder, it has at the same temperature 
as burning temperature, and was fully crystallized. Temporary-quenching 
powder was usually mixed with this elevated-temperature temporary- 
quenching powder, and it considered as the 2nd ceramic ingredient. 
[0020] The 2nd ceramic ingredient of the compounding ratio shown in 
Table 1 was calcinated independently, and the material property was 
evaluated. The result is shown in Table 1. The charge of a principal 
member of Table 1 is a property ceramic ingredient independent [ main ]. 
The dielectric loss of Table 1 was measured by lOGHz - 15GHz by the 
cylinder resonator method. Moreover, the rate of a density ratio is a 
ratio of each consistency when making the consistency of the charge of a 
principal member into 100%. A contraction ratio is a ratio of each 
burning shrinkage when making burning shrinkage of the charge of a 
principal member into 100%. As shown in Table 1, a consistency, burning 
shrinkage, and a void content can be set as a suitable value by usually 
mixing temporary-quenching powder and elevated-temperature temporary- 



quenching powder. 

[0021] 

[Table 1] 
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[0022] The slurry which mixed a main ceramic ingredient, a main solvent, 
etc. was prepared, and the green sheet was produced with the doctor 
blade. As shown- in drawing 2 , the silver paste electrode material was 
screen-stenciled to this green sheet, and the electrode pattern 3 was 
formed in it. This was made into the 1st layer, the laminating of the 
green sheet which is not printing an electrode on it was carried out, 



and the layered product of structure as shown in drawing 3 was obtained. 
This green sheet was formed in the chip with a 20nimx20mmx height of 
l.Omm using the thing with a thickness of 100 micrometers. Subsequently, 
the ingredient of the samples 1, 2, and 3 of Table 1 was used as the 2nd 
ceramic ingredient, and this, a solvent, etc. were mixed, it considered 
as the shape of a paste, and printing formation of the paste of this 2nd 
ceramic ingredient was carried out by screen-stencil at each chip. This 
schematic diagram is shown in drawing 1 . In 1 of this drawing 1 , a 
main ceramic layer and 2 show the 2nd ceramic layer, and 3 shows an 
electrode pattern. And the thickness of the 2nd ceramic layer 2 was 
changed and it calcinated at 900 degrees C. And the deformation of a 
burned product was investigated. This result is shown in Table 2. 
[0023] 
[Table 2] 
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[0024] In Table 2, deformation made deformation the overall height D of 
a chip (mm) to thickness [ of a chip ] d (mm), and D-d, as shown in 
drawing 4 . In addition, it is shown that minus curved in the reverse 
side. The example of this invention had little deformation and was able 
to control deformation as I understood from this table 1. Moreover, the 
2nd description and thickness of a ceramic layer show that deformation 
is controllable. By the sample 3 (% [ of void contents / 37 ],% [of 
rates of a density ratio / 62.5 ], 15% of contraction ratios), the 
deformation of the reverse sense was large and was not practical. 
[0025] The effectiveness which controls the deformation at the time of 
baking becomes large so that the ingredient of the 2nd ceramic layer has 
many contents of elevated temperature temporary quenching powder , but 
since the void content of the 2nd ceramic layer rises too much , 
reinforcement falls , the adhesion fall of the terminal electrode for 
connect an external circuit on the strength is produce , or it becomes 
easy to absorb moisture , the fall of dependability and increase of the 
dielectric loss of an ingredient are imitate , and the problem of ** 



occurs . For this reason, although the void content of the ingredient of 
the 2nd ceramic layer serves as a larger value than the ingredient of 
the 1st ceramic layer, it is desirable that it is 20% or less. Moreover, 
although the consistency of the ingredient of the 2nd ceramic layer 
serves as a value smaller than the ingredient of the 1st ceramic layer, 
70 - 95% of the ratio is desirable. 

[0026] In the above-mentioned example, although printing formation of 
the 2nd ceramic layer was carried out in the end side of a ceramic 
layered product at the whole surface, printing formation may be carried 
out inside a layered product. Moreover, in addition to printing 
formation, the 2nd ceramic layer can be fabricated in the shape of a 
sheet, and can also carry out a laminating. Moreover, according to an 
internal circuitry, the 2nd ceramic layer may be partially formed in the 
interior or the front face of a layered product. This example is shown 
in drawing 6 . The arrays of that electrode pattern differ partially, 
this drawing 6 doubles with it, although the electrode pattern 13 is 
built in in the main ceramic layer 11, and the 2nd ceramic layer 12 is 
also arranged partially. Such structure serves as an effective technique 
especially in a large-sized substrate. Thus, the 2nd ceramic layer can 
choose the location to form, thickness, and description according to the 
internal structure of a ceramic layered product. 

[0027] According to the example of this invention, even when an internal 
electrode pattern is imbalanced in the direction of a laminating, 
deformation can be controlled by forming the 2nd ceramic layer. This 2nd 
ceramic layer is a main ceramic layer and this main presentation, and 
can be completely unified after baking. Moreover, an exterior is also 
excellent. Moreover, more greatly [ a void content ] than a main ceramic 
layer, the consistency formed the 2nd ceramic layer as a small layer, 
and it has controlled deformation. 

[0028] Above, although the main ceramic layer explained the structure 
currently formed with the one quality of the material, it can use the 
technique of this invention also in the compound layered product which 
consists of two ingredients, the magnetic substance and a dielectric, 
for example. When an electrode pattern is formed in the interior and 
deformation arises according to the imbalance of that electrode pattern 
also in this compound layered product, it is possible that deformation 
arises by the difference in the description between different ceramic 
layers, but even if it is which case, in order to control deformation, 
it can be understood easily that above-mentioned this invention can be 
used. That is, this invention is included also when it consists of two 
or more ceramics from which a main ceramic layer differs. Moreover, as 



for the 2nd ceramic layer, it is desirable at this time to use the same 

component as one side of a main ceramic layer. 

[0029] 

[Effect of the Invention] According to this invention, in the ceramic 
layered product which has an electrode pattern inside, in the direction 
of a laminating, according to imbalance etc. , even if internal electrode 
structure is the structure which is easy to produce deformation, it can 
control deformation, and raises the quality of a ceramic layered product, 
as a result leads to the improvement in a property of an application 
article. 



[Translation done. ] 
* NOTICES * 

JPG and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is structural drawing of the example concerning this 
invention. 

[Drawing 2] It is electrode structural drawing of the example concerning 
this invention. 

[Drawing 3] It is structural drawing of the example of a comparison 
concerning this invention. 

[Drawing 4] It is drawing showing the deformation concerning this 
invention. 

[Drawing 5] It is the explanatory view of the conventional example. 
[Drawing 6] It is structural drawing of another example concerning this 
invention. 

[Description of Notations] 

1 11 Main ceramic layer 

2 12 2nd ceramic layer 

3 13 Electrode pattern 
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